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North Carolina.-Charlotte, Fort Macon, Raleigh, and States- 

Ohio.-J~ksonborougli, 8t'h. 
Orsgola.-Bandon, 4th, 25th. 
&orth Cccroliaa.-8tateburg, 3d, 9th ; PiLcolet sncl Spartan- 

Tennsssse.-Memphis, 8th ; Nashville, Sth, 9th. 
Tmm.-Fort Elliott, 2d, l l t h ,  30th; New Ulm, Brownsville, 

Wmhington Z'erritor;y.-Spokene Fells, 3d ; Neah Bay, 17th. 

ville, 9th. 

burg, 9th. 

and San Antonio, 12th; El Paso, 37th; Qalveston, 29th. 

OPTICAL PEIENOMENA. 
SOLAR HALOS. 

Solar IiJos were observed in the various states and terri- 

Arkamas.-lOth, 30th. 
California.-3d, 7th, 15tb, 16th! 24th. 
Colorndo.-4th, 27th. 
Dakota.-4th, 8trh, l l t h ,  31st. 
&rida.-2Oth, 91st, 33d, 28th. 
Georgia.-6th, 17th, 28th. 
Illinois.-2cl, 3d, 5t11, 7th, 29d, 26th, 27th. 
Indinna.-l8th. 
Ioqoa.-2d, 6th. 'ith, 9th, 13th, 54th. 
Kansa8.-7th, 9th, 19bh, %h, 31st. 
huisiancc.-9th, lSth, 20th. 
Maine.-1st . 
Michigccn.-Sth, lStli, 13th, 20th, 21st, 26th. 
Illinesotac.-4th, Mth, 2lst. 
Ni8802c+i.-19th, 20th. 
Nebra~ka.-l9tli t.0 24th. 
New Jer~y.-30th. 
New York.-8th, 16th, Ylst. 

Oregon.-loth, 13th. 
Pennsylvnnicc.-l7 th. 
h u t h  Carolinn.-4tl1, 17th. 

Vermont.-Sth. 
Virginia.-4th, loth, 17th, 23d, 30th. 
Wa.8hington Territory.-3Oth, 31st. 
Wiscoiwin.-2d, 3d, 7t.h, loth, 14th, 21st. 
Wyoming.-4th, 16th, 18th, 19th, 24th, 29th, 30th. 

Lunar halos were observed in the various states and terri- 

Alnbama.-l7th, 19th, 20th, 22d. 
Arizona.-l5th to lSth, 20th, 2lst, 22d, 26th. 
Arknmaa.-16th, 19th, 20th, 23d, 24th. 
Cnlifornia.-l5th, 16th, l7th, 19th, 20th, 24th, 30th. 

Connectdcrct.-16th, 24th. 

Delaicare.-l7th. 
Florida.-lst, 17th to 2Sd, 24th. 
Qeorgin.-l'ith to 2lnt. 
I l h o i s . b t h ,  l l th ,  16th, ZYth, 20tli, 22d, 28th. 
Indima.-9th, 15th, 17tt1, l9th to 2Sd. 

Kansas.-2d, 12th, 15t11, 17th to 34th, 26th. 

Maine.-l7th, 22d, 34th, 25th. 
Mary2and.-l6th, 17th, 19th, 54th. 

iKichigcl.n.-14th, 16t.h, 18th to 22d. 
M#nnesota.-l3th, 16t.11, 17t11, 19th, 20t11, 31st, 27th. 
Mksouri.-l9th, 20t,h, 93d, 26th. 
biont~na.-14th, 16th, 30th, 21st. 
Nebraska.-l2th, 16th, 1'3th, 2lst to 24th. 
Neaada.-ltlth, 20t11, 3 2 4  34th. 

tories, as follows: 

Ma88ficlbWelh.--Pth. ' 

Ohio.-2d, 4th, 12th, l(ith, 18th, 27th. 

Tmm.-lOth. 

LUNAR HALOS. 

tories, aa follows : 

CO~QrUdO.-1lth, 16th, 18th, 22d. 

Dakotnm-l2t1i, 16t11, 19th, 21st, 24th, 26th, %6th, 29th. 

I0~n.-l5th, 33d, 24th. 

Kentzc~k~.-l7th, Y2d. 
hui8hbUm-16th, 17th, 19th, 2Oth, 25th. 

MU88dbWeth.-16th, 16th, 28d, 24th. 

New Jersey.-lBtli, 17th bo 50th, 22d,2dth. 
Arm Mmico.--55th. 
New York.-l5th to lYth, 20th, 21st, 24th to 38th. 
North Carolina.-1 7th. 
Ohio.-l2th, 15th to 18th, 20th to 23d, 27th. 
Oregon.-Stli, 12th to 15th, 18th, 19th, 2lst. 
Peimsyknnia.-12th, 1 5 b h ,  16th, 17th, 20th, Ylst, 24th, 26th. 
Rhode Island.-34tll. 
South Carol.ina.--l'ith, 19tli? 21st, 23d. 
l'emessee.-l7th, 18th, 19th, Slst, !Bd, 23d, 28th. 
Tma8.-9th, loth, 15th to 2lst, 93d to 26th. 

Virginia.-l7th, 2lst, 33d, Sdth, 37th. 
Wa8hiqton Territovy.-l& h , 15th, YOt h , 27 th. 
West Virginia.-l3 t ii . 
~yomitbg.-14th, l7th, lShh, 1W, 2lst, 24th. 
The phases of the moon during December were : new moon, 

ith, 8.10 a. m.; first quarter, l4th, 1.26 p. m. j full moou,2lst, 
3.52 p. ni.; lust quarter, 38th,  7.16 a. m.; apogee, loth, 4.30 1). 
n. ; perigee, 22d, 8.12 p. ni. 

Uta?b.-l8th,. alst, 34th. 

Wi8WWin.-14th, 15th, 16tl1, 20th. 

MIRAGE. 
Sherlock, Fiuuey count,y, Kaiisas: on the moruings of the 

17th and 18th Garden City, about five milea distant from this 
?lace, sud ordinarily invisible, being ba.cked by a range of 
bluffs, mas so pliiinly brought into view tha,t the town seemed 
jut a mile distant; the whole of each building was plainly seen. 

Mirage wa.8 also observed at the following places : 
Veriuillion, Dakota,, 15th. 
Webster, Dakota., 19th, 91st. 
Salina., Kansas, 32t1, 24th. 
Blue Hill, Massa.chursetts, 99th. 
Marquett,a, Nebraskn, loth, l l t h ,  14th, lSth, 19th, 20th. 
Harmrtl, Nebraska., 19th. 
Cedar Kep,  Florida, 33~1, 27tl1, 98th. 
Galveston, Texm, 13th, 14th. 
Indinnola, Texas, 9th, lSth, 19th. 
Saint Vincent, Minnesota, 8th. 
Duluth, Minnesota, 16th. 
Sherhiriie, Minnesota, 19th. 

MISCELLANEOUS PHENOMENA. 
SUN SPOTS. 

Prof. David P. Todd, director of the Lawrence Observa-tory, 
Amherst, Massachusetts, furnishes the following record of sun 
spots for December, 1885 : 
_ _  -- .... ............. 

neeeniber. I Remark% 

......... 

......... ................... , ......... 
o 

..... ._._ .. . . - - - - 
1 Approximated. FnciiIre were seen at the time of everv observation. 

Ah. H. D. Gomey, of' North Lewisbnrg, Champaign county, 
Ohio, reports having observed sun spots on the following 
:lates: 4th, 7tb, ldtli, l6tl1, 18th, 31st, 25th, 26th. . 

SUNSETS. 
The characteristics of the sky, as indicative of fair or foul 

weather for the sncceediiig twonty-four hours, have been ob- 
w v e d  at all Signal Service stations. Report8 from one hun- 
ired and sixty stations show 4,923 observations to have beeu 
made, of' which three were reported doubtful ; of the remainder, 
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4,930, there weiw 4,335, or S8.L per cent., followed by the ex- 
pected weather. 

Concerning au uiiusual phenomenon which was observed in 
the  western sky on the afternoon of the 16th a t  Hollidapburg, 
Peunsylvania, and at several other places in  that state, the 
following description, from the AI tooua L 4  Times,” is given : 

Just as the sun wm set.ting below the western horizon a magnificent and 
vivid rainbow was sem spanning the heavens, the sun shiniii brightly be- 
neath the centre of the Low. There were only a few persons w f o  beheld this 
wonderful sight of a rainbow in mid-winter. They SHY they never in t.heir 
lives before saw siicli a phenoiiienoii. 

The followiug correspondence, relative to the above-men- 
tioned phenomenon, is from the 4 b  Johnstown (Pennsylvania) 
Weekly Tribune,” of December 26th. 

HIK: I noticed an account in your colunins of the remarkable phenomenon 
that ap reared above the western horizon recently, and thtt you seem to hold 
the Hohidayshrg correspnndent of the Altoona “Times in doubt as to t.he 
truth of the mat.ter. Now, I would say that I witnessed the same wonderfiil 
sight. froni this place, and that it was one of the most striking scenes I ever 
beheld. It appeared just as a rainbow appeara, with the sun shining bei1eat.h 
its centre. I hare no doubt that niany saw the same phenomenon, and that. it 
can be vouched for by Iiundrcds of others. 

W. A. McVICBER. 
8’ro\-wriiws, PESNSYI.~ASIA, Dec-enrbw 20, 1885. 

EABTHgUAKES. 
Port Angelee, Wmhington Territory : a slight earthquake 

*hock was felt about 2.M a. m. of the 9th. 
TetooKh Island, Washington Territory : a distinct shock of 

earthquake was felt a t  12.30 1%. m. of the 18th, lasting about 
fire seconds; it was followed by a second shock a h i t  ten 
minutes later. 

Bloomington, McLean county, Illinois : a loud esplosioii, 
accompanied by i1* low, rumbling sound, supposed to liave been 
due to an earthquake, was  IleiWd at 7.05 1). in. of the 26tI1, coil- 
tinuing at in te rn ls  for about fifteen minutes. 

Sants Ciuz, Sltnta Cruz county, Cdifomiit : two heavy 
shocks of e;irthqiiake were felt between 3 ant1 4 a. in. of the 
28th; the vibrations were uortli and somh. 

San Fraucisco, California : a t  9.46 e. ui. of the 30th there 
was a slight shock of earthquake, followed a.bont five seconds 
later by one of the most severe shocks that lim visited this 
city siiice 1868; i t  lasted about ten seconds; vibrations.froni 
north to south. 

Alcatraz Island and Fort Mason, California: two shocks of 
eart-hqmke were felt at 9.45 a. m. of t h e  30th. 

Oaklarid, Ciilifornia : a severe shock of earthquake, lasting 
about six seconds, with vibrotions from east to west, and at- 
tended by a peciiliar rumbling noise, wm felt at  9.50 a. m. of 
Che 30th ; the motion induced by the vibrations seemed to be 
ft lifting and gyratory one to the right. 

San Rafael, Marin county, Califorilia: a severe earthquake 
shock ma8 felt a t  9.45 a. m. of the 30th. Houses were seen to 
rock to ~ n d  fro and trees to bend. A loncl noise accompanied 
t h e  shock. 

Benicia Barracks, Uolif()rnia : a $harp earthquake shock wwi 
felt a t  9.50 a. in. of the 30th. 

The San Fraacisco L4Alta,” of December 31$t, coutains the 
followiug notes in reference to the earthquake of the 30th : 

VAI.LEJO JIWC‘TION, December 80fh..-There was a very fcrcept.ible eart.h- 
qnake shock at Vallejo Junc.t.ion and Port Costa at 9.46i oc ock this morning. 

NIPI, Deceinber 30fh.-Two sharp shocks of earthquake were felt here at 
9.15 a. 111. 

R E I ) W O ~ ~ J  CITI-, 1)ecur)iber 40th.-A severe shock of earthquake was felt in 
this town this forenoon at. 9.40 o‘clock. The vibrations were north and south. 

PETAISMA, DwtvnLer 30tk-Qiiite a severe shock of earthquake was felt in  
this city at 9.47 o’clock a. m. 
SAN MATEO, Deeenzber :30t?~-A severe shock nf earthquake was felt here 

this morning about 9.45. 

The vibrations were north and south. 

The following is a.n estract from the Galveston (Texas) 
4 1  Daily Newt? ” of December, 5, 1886 : 

AIAXERR, Decrlinber, 4.--An earth iiaLe has thrown down many houses at 
Mascara, Blidah, and Jledeah, and !eat&ed t.hree-quarters of the town of 
Msilr. Thirty-two peixons were killed r c t i d  twelve nthers injored. Among 
the victims were several Europeans. 

-. . . - 
The following reports of earthquakes are furnished by Prof. 

Several shocks of earthquake occnrred in Valparaiso, Arica, Tacua, and 
Serena, Chili, but the moat alarming W’RS at Iquique ; the first shock occurred 
it. 2.04 a. in. of the 11th ; buildings were shaken in an ominous manner ; five 
ninutes after the first eart.hr uake, a slight shock occurred, and ten minutes 
tfter t.he second a third was d t  ; the third was followed later on by two slight 
)ut distinct shocks. The sea was extraordinarily agitated, which continued, 
with gradually decrertsing violence, throughout the 12th. 

A t  Amarittan, Guatemala, Central America, slight, but frequent, shocks of 
?arthqiiake occurred im the 18t.h, which conhued all day until 5.3%p. m., when 
L heavy shock was felt. AtB.86 p. m. t.he heaviest shock came, throwingdown 
uanv walls and houses already fissured b the earlier shocks ; people were 
.hrobn dtJwn. and the air was filled wit.11 cfuit. from the fallen houses. One 
iundreil and thirt,y-one shocks were felt the first day, principal1 from east to 
west, eighty-one of which occurred between 4 and 6.36 p. m. ; t i e  second day 
,vm nearly as l~ad! and the shocks continued for some days subsequently. 

Vienna, Austria: a shock of earthquake WAS felt on the 80th, blasting seven 
;econdx ; no dsmage was done. 

C. G. Rockwoocl, jr., of Princeton, New Jersey. 

FOREST AND PRAIRIE FIRES. 
Bnrrton, Harvey county, Kansas: a prairie fire occurred 

seveii milea nortli of this place ou the 4tl1, burning over an 
trea of thirty miles, destroying 1,000 $tacks of hay and grain, 
and killiug a large nnmber of live stock. Reports from Silver 
Lake township, Harvey county, state that the damage to prop- 
3rtg by the  prsirie fire of the 4th was very great ; in Edwards 
:ounty a dairymau was fatally burned. 

Winfield, Cowley couuty, Kansas : extensive prairie fires 
lccurred 011 the 4th ; the Yattee Ranch, thirty miles south of 
;his place, in Indian Territory. was entirely destroyed, together 
with four liundrerl to six hundred head of cattle. 

Little Rock, Arkansas, Bd : extensive forest fires have been 
l,oriiiug for Revera1 days south of this place, enbailing great 
lestructiou of property. 

Forest aut1 priwie fires were a’lso reported from the following 
!tations : 

Archer, Floritla,, 28th. 29t11, 30th. 
Liinoiiii, Florida, 9th. 
Sherlock, Eansats, Sd, 3d. 
3ortli Platte, Nebrrska, 3d. 
Stateburg, Soutli Chroliua, 36th. 
Midland, Texas, 10th. 

Fort Reno, Indian Territory, 3d, 4th; 6th, 31st. 
Fort Supply, Indian Territory, 3d. 
Ysnkton, Dakota, 3d. 

Elk Fallt?, Elk county, Kansas: a brilliant meteor was ob- 
ierved in the  north at 9 p. m. of the  1st 

Somerset, Bristol county, Massachusetts : a number of me- 
:ems were observed during the evening of the 3d. 

Prairie du Chien, Cramford conut,v, Wisconsin : a large nnm- 
jer of sliooting stars were observed during the early .morning 
)f t h e  6th. 

Dnluth, Minnesota: a uieteor of an intense pale green colb’r 
IBR observed about 8 p. m. of t h e  7th ; i t  fell rapidly towards 
;he horizon, without uoise, and burst into several fmgments. 

The followiug is from the New Pork Journal of Commerce” 
)f ,January 8, 1886 : 

Schooner “ J. C. Ford,’‘ at liaholoi, Sandwich Islallds December I ith, from 
3an Francisco, reports, Decemher 1’2th,. latitude ’2”’ d., longitude 148O W., 
veather tine, was strnck by a meteor, which set. fire to the mainmast-head,and 
)nnied the staysails ; other sails were set on fire, but were Nom cut away and 
hrown cwerboard. 

Nicoliit1s, Sutter county, Califoruia : a brilliant meteor wm 
)bserved ilt 8.45 1). in. of the 10th in the emt-southeastern sky; 
t moved slowly i n  a southerly direction dong a nearly hori- 
ronta,l pabh of30° altitude; it burst like a bomb, emitting beau- 
;ifid colored rays. 

Volmitown, New Lontlou county, Conuecticnt : two meteors 
were observed during the erening of the l l t h ,  one of which 
noverl in a direct line from north to Routh, leaving a bright 
;rail. 

Wa.sIiington, District of Colombia: the fragments ofa bril- 

Mobile, AIiIbiini a,, 20th. 

METEORS. 
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DECEMBER, 1885. 

liant meteor were observed to fall in the southwest quarter of 
the sky at 5.16 a. m. of the 11th. It lighted up the city mo- 
men tarily, causing a very distinct shadow. 

Westerville, Franklin county, Ohio : seven very bright me- 
teors were observed from 10 to 10.15 p. m. of fhe l l t h ,  r d i a t -  
ing from a point in Gemini. 

Dubuque, Iowa: a large and brilliant meteor wu8 observed 
at 5 a. m. of the 18th, moving across the sky in a southeasterly 
direction, leaving a large trail of fire. 

Cedar Rapids, Linn county, Iowa: small meteors were ob- 
served nearly every clear evening during the month. 

Meteors are also reported from the following stations, the 
observers giving dates only : 

ArRaireas.-Lead .Hill, Pth, lo th ,  93d. 
California.-Los Angeles, 27th. 
Connectimt.-Voluotown, 12th ; Bethel, Pth, 19th. 
Bakota.-Vermillion, 1st ; Webster, l l th .  
Plorida.-Lirnona, Sth, 9th, 10th ; Manatee,. 11th. 
Ihois.-Anna, 3d ; Bloomington, 6th ; Cairo, 2d. 
Indiana.-Vevay , 11 th. 
Io?ca.-l\lonticello, 4th, 12th, lSth, 23d. 
Kansas.-Manhattan, 1st. 
Mayland.-Woodstock, 2d, 12th, l6th, 24th ; Baltimore, 

Minnesota.-Moorhead, 11th. 
New York.-Menand Station, 12th. 
Ohio.-Wauseon, lst, 3d. 
Pennsyl~ania.--&nakertown, 13th. 
Tmas.-Cleburne, lst, 7th. 
Vermont.-Strafford and Stowe, 25th. 
Virginia.-Variety Mills, 19th ; Dale Enterprise, 3d ; Fort 

Myer, Hat. 

Geese $yirtg eoulhiaard.-Little Rock, Arkansas, 6th ; Lewis- 
ton, Idaho, 11th ; Cairo, Illinois, 5th ; Port Madison, Iowa, 37th ; 
Yates Centre, Kansas, 1st; Liberty Hill Louisiana, Sd ; Grand 
Haven. Michigan, 29th ; Little Egg Harbor, New Jersey, 35th, 
27th; Santa FB, New Mexico, 27th; Ashwood, Tennessee, 25th, 
30th ; Brownsville, Texas, 10th ; Tatoosh Island, Wa8hiugton 
Territory, 34 9th. 

Geese flying ~orthccnrd.-Puma, Arizona, 19th ; Charleston, 
Illinois, 91st; Wellington, Kansas, 31st; Pates Centre, Kansas, 
29d j Fort Scott, Kansas, 9th ; Indianola, Texas, 24th, 26th, 
28th. 

Geese9ying eccstzonrd.-Fort Madison, Iowa, 31st ; Abilene, 
Texw, 6th. 

Geese flying westwzoard.-Yuma, Arizona, 21st ; Charleston, 
Illinois, 33d; Pates Ceutre, KanNas, 24th. 

Duckemflying 8outhzcarcl.-Wickenburg, Arizona, 8th ; Charles- 
ton, Illinois, 5th; Yates Centre, Kansas, 3d; Knoxville, Ten- 
nessee, 4th, Gth, 95th, 35th. 

Dvcks flying aovtlrwnrd. -Charleston, Illinois, ad, 31st; 
Indianola, Texas, SPth, 25tl1,SSth. 

Brants Jybg nortl~.laard.-Charleston, Illinois, 24th. 

Milwaukee, Wisconsin : the entire sky was covered with 
polar bands from 8 to 9.15 p. 111. of the  30th ; they apparently 
radiated from a common centre near the northwest horizon 
and spread out to t h e  southward in a- fan-like formation; the 
bands were numerous, very narrow, but well defined. 

Polar bands were also reported from the following places : 
Arkanen~~-Leacl Hill, 35th. 
Cobrado.-West Las Anirna8,31st ; Montrose, 16th. 
Florida.-Archer, 5th, 8th,  alst,  22d, 28th; Key West, 15th. 
I~linois.-Riley, 8d, 15th,  20th, 57th. 
~~dnna.-Indianapoliw, 36th. 
Iowa.-Manchester , 94th. 
~lirn8a8.-Ni11neRCRh, 5th. 
Maine.-Gnrdiner, 4th. 

Michigan.-Escanaba, 31st. 

10th. 

MIGRATION OF BIRDS. 

POLAR BANDS. 

MfZ88a chusett8. -A111 h ers t, %th. 

113issouri.-Centrevil le, 19th. 
New Jersgy.-Beverly, 99d,, 95th. 
New Pork.-New Pork City, 27th. 
O?tio.-Wm8eon, 7tl1, 16tl1, 17th, 22d, 23d, 37th ; Cincin- 

South Carolina.-Stateburg, 24th. 
Tennessee.-Na~hriIle, 3d, 4th, lSth, 95th. 
Virgisia.-Wytheville, 7th, Slst, 97th. 
Washington l’errilory.-Bainbridge Island, 1st j TatooBb 

Wisconsin.-Prairie du Chien, 25th. 

Yuma, Arizona, 7th. 
Fort Union and Santa FB, New Mexico, 7th. 
Cleburne, Texm, 4th. 

The Norwegian s. 8. b b  Stamford,” Captain Gjemre, on t h e  
24th, when about seventy miles east of Cape Hatteras, North 
Carolina, saw a water-spout. 

nati, Y3cl. 

Island, 3d. 

BAND STORMS. 

WATER-SPOUTS. 

ERRATA. 
On poge 967 of the REVIEW for October, 15S5, in the table 

of voluntary obseryers, the minimum temperature, Sacramento, 
California, given as 30°, should. read 3 7 O .  

On pa.ge 281 of the REVIEW for November, 1885, table 
bb  Temperature of water,” the temperature given under the 
heading b b  Mean temperature of the  air a t  station,” is that ob- 
served a t  the time of the water temperature observation. The 
mean temperature can be obt,ained from t h e  tables of miscel- 
laneous data. 
Meteorological record of voluntary obsenws and A T P ) I ~  post surgeons, De- 

cember, 1885. 
The niaxiniiini and mininium temperatures at ntations marked thus (*) are from m d i n p  

of other than standard iuatrunieuts. 
-. . . . . . . . . . .  _ _  __ .. -. 
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ANNUAL MEAN TEXPERATURE AND PREClYlTATlON FOR 1886, 
WITH NORMALS FOR A SERIES O F  YEARS. 

In t he  following table aie given, for Signal Service stations, 
the sunual noriiial temperatures; the animal means for the 
gear 1885; the maximum and minimiim temperatures for 1885, 
with the dates of ocmrrence ; the annual average precipitation; 
the tot.al precipitation for 1885, with the departures from the 
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